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§, and that the density & and the displacements vanish on S. Eq. 
(1) has the energy integral Est +U * const (2) 


where ae a o 
Tis! a4 ph2dr, uf&i = - 4 Ur, F(&) dr (3) 
Vv 


: Vv 
Let & and E, be solutions of Eq. (1), satisfying the initial con- 
ditions & 2&6 (xr), B= 60) for te 0 
Further, stability. asymptotic stability, and instability are de - 
fined. Thereupon, theorem 1, (the necessary condition for stability) 
ig formulated: In order that the equilibrium state B20, & 20 
be stable, it is necessary that U(E) 2 0. The theorem is proved 
by reductio ad absurdum. It Collows from the theorem that if there 
are * 's for which ucé (r)) < 0, then the considered equilibrium is 
unstable. It can be readily shown that the equilibrium state of an 
ideal non-viscous conducting fluid cannot be asymptotically stable. 


. 


Further, the effect of viscosity on stability is investigated. 
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Theorem 2. If there us such a & (r) so that u(6(r)) <0, then the 
equilibrium is unstable even in the presence of viscous forces. 
Again, the theorem is proved by an assumption leading to 4 contra- 
diction, ‘theorem 2 is analogous to Kelvin's theorem on the effect 

of dissipation on stability of a system of material points. The 
functionals involved in the proof of both theorems are analogous to 
the Lyapunov functions used by N.G. Chetayev in his proof of stabi- 
lity theorems (Ref. 5: Ustoychivost' dvizheniya (Stability of Mo- 
tion) Gostekhteorizdat, M., 1955). Yhere are ll references: 6 
Soviet-bloc and 5 non-Soviet-bloc. The references to the English- 
language publications read as follows: S. Lundquist, On the Stab- 
ility of Magneto-hydrodynamics. Ark. Fys. 1952, Vo 5, NO. 15; 

1.B. Bernstein, E.A. Friedman, M.D. Kruskal, R.M. Kulsrud, An energy, 
principle for hydromagnetic stability problems. Proc. Roy. Soc., 
1958, v. A244, no. 1236; A. Hare, The effect of viscosity on the 
stability of incompressible magnetohydrodynamic systems. Phil. Mag, 
1959, ve 4, Now 48. 
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TITLE: fhe excitation of electromagnetic waves in » magnetically 
active plasma by means of a beam of charged particles 


PERIODICAL# Zhurnal tekhnicheskoy fiziki, v- 31, NOw 2, 1961, 167-175 


TEXT: Electromagnetic waves in an infinite plasma with a beam of non-rela- 
tivistic particles passing through the plasma parallel to the external mag- 
netic field are dealt w The growth increments {- of the waves were de- 
termined for t hermal motion of the plasma particles 
may be neglected ("cold plasma" ) and in which the density of & passing dean 
4s smaller he plasma. The plasma may be considered to be 

ty of the waves is much greater than the mean 

ticles, 2) the mean Larmor radius of the 

plasma Pp the wave length, and 3) the wave fre- 
quency is no of the plasma particles. The beam can 
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greater than ky, (k is the wave vector, %; is the mean thermal velocity 

of the beam particles). For beams with low density, the increment is low 

and therefore the thermal motion of the particles of the beam is essential 

also at low beam temperatures. Here, the temperature of the “cold plasma” 

may be higher than that of the “hot” beam. First, oscillation of the 

unbounded plasma, through which g beam of charged particles passes parallel 

to the external magnetic field ( ») 4s dealt with. It is assumed that the 


volume charge and the electric current of the beam are compensated. In 
this case 4 dispersion equation for electromagnetic waves in the plasma in 
the presence of a. beam is obtained on the condition that all quantities 

2» 
exp [i(kr-vt)] are proportional, from the kinetic equations of the plasss 
particles and the beam and from the Maxwell equations (see also ¢-6- 


Ref. 10): 


Card 2/9 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001653210005-8" 


2 AEERONED. dis RELEASE: sede eohctebe CIA-RDP86-00513R001653210005-8 
15 To a ROME CET RG WETSUIT SSM, Perea Er 


ee a Oe ee g/0s1/61/031/002/002/015 
Fe Oe : £ e ue 
/The excitation of electromagne*tio S red B124/ 


: creme Ant Bat +C=0," 2 oo. GY . ae 
Y pa enn : - _ _ 7 
B2 uta —tetsdeostaine-re— tity | gy 
OS ae ee = eites +h )eost 0 — (e:1%29 + ef) sin”, : 
i oye noe ts “Cm, ssCutat id tat + 2h ee 


ee cee ee remem mmm - . , 


| the 
“As ‘the tensor of the dielectric constant, ne ke/o and 0 


- of the dielectric me has the shape 


ne ee en 


89156 _. 


ew oa , 7 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8 


3/05 1 /61/031/002/002/015 
sede 


The excitation of electromagnetic a | 


SS gue yen ay "ono nd, dv, ree 
m=i- 2B Wye 3 fe : ae : 
: : \ 2 


a S RSt 
ai Zee = Juidesden sx8 a+b’ 


OO He g— 


+ >=| du 271i ad oo 


fog 
: or = 3 (4.4 + 2 { {de ,otdo, Se wv, : 


Redede - 
a as ot 2ni2? . 3) " a du pees 
ae seer De ee var) ae 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


Beads 
_ Se ee Bere bsssdllote Reedade CIA-RDP86-00513R001653210005-8 


89156 


, : s/057/61/031/002/002/015 
- @he excitation of slectnomeetS 3 ee B124/B204 


2 


- . 
‘ona — RJ, 
= 32 2 d du ——F 
won  S, “ Y ,VjFU G(s)’ 


anni RJd 
EHS 2 D Joe ody Ted 
ky Nets 
ft b= ; 


— , 7, ta 


Ane?no 
=: ——— » lta - 
a mM, “ime 
‘ 


R= (—23 oipes +-ctg 0a ma) 


Nae J aC) 4s a Bessel Sunation, x =» J’ i (a) is its derivative, O9) and fy, 


ttle me density and equilibrium caoevien of the distribution of the particles 
of the kind dA The functions fy _ depend on Vy and Vj, (v, and. vy are the : 


Eee of particle velocity wah are perpendicular and/or parallel to 
The summation in (2. 3) is carried out over all kinds of beam particles 


fet 5/9 


APPROV : 
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


"APPROVED FOR Ri : 
id Bass sail 08/25/2000 CIA-RDP86-00513R0016532100 
SEE We ee Le > i 


ise j 89156 


“ 5 /051/61/031/002/002/015 
The excitation of electromagnetic +-s B124/3204 
ian the plasma. The integratio 
may be obtained also when usin 


n of av, 28 from -@ to to. . Ea (203)'82) 
YY. D. Shafranov)- 


g the general equation for es (obteined py 


The tensor Es4 is represented in the form 
e435 = -{0) + ca (244) where - é ° denotes the tensor of the dielectric 
ie constant of the noid" plasma, whose components are giver ‘Dy (2. 5): 
— 2 
gaae- Ds (0) = 1- we 


oe 


a — hte 


4 om | (2,5) | 
x (0) —% — _ ere (= = tae 

J : AS ae Tear as ees > a 
v me : 


‘The gummand < is ! to t 


43 he presence of the beam. snobda the jnequalities 


e OM -v aks (o-sHy,-K, v air ” and k, al ,\ nold, if v 


caneetty of the beam, the ° ¢hermal motion = ane parti 
snto account, where (2.6) 


Card 6/9 | 


Prat vy is the drift 


cles need not be taken 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001653210005-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8 


s/o51/617051/002/002/01 5 

Se Mane ——-B124/B204 

The excitation of electromagnet : 7 | : 
Ge ps 2%? (1 — ky%)" ; ? 
| Qe w? + (k,%)" 7 | : 2 

te ail fc =e) (¥— kyo)’ — ae 
t= ->, ot fe cok wo)? a orl 

9” (eo ky%) k 1% ee 
[eed — ei a 


’ 7 Ss 
£15 aod 
a 


12"7u7k Vo e 2 ‘ 
ese Qe eel) hides! 
o-Sapeiro 
fers to the beam. 
tive quantity re les by ex- 
te that the respec peam particle 
and the. ore he, tect of thermal Leanege eee function of the bean 
- For studying the see of tho plasma, the equ 
citement of the W 
card 1/9 


o 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001653210005-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8 


sjos ea fos1/002/902/01 
3124/3204 
Th xcitation of electromagnetic eee 
ee 


jn the forms 
particle distribution ig chosen 


2 Tv 
' vw +(¥\-¥o) we = 3 (2.7) 
= m 
1 explo A BA a . 
fox” any eh, Oa gape ifiwle | 
€%, assumes the form .. st 
qhere the tensorc 4 


a= Dae [(t-+2e) mr] Fete y 
oe . 38 Beg ben) é 


, : = 3a z erate = iNe Vew(z,), _ 
| r e Ste etl 298, V2nw(z), 
; ; ~ t= 28 0 Te : 
: zz = . 
' Card 8/9 : : ‘ Mins, ite Te. gs 


al on ft) yx Vorw(2.)s 
ne Dae Tee 1) dV Bn 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8 


3/057/61/031/002/002/015 
The excitation of electromagnetic ... B124/B204 


where I, = 1 (a) is a modified Bessel function, I, = aI /dus 
e e = o 
{p % Kaan Hy? 7° (o-suh-k,¥0)/ [2k vas * (o-004 )/V2k yas 


and w(z,) is the probability integral. In the further course of the work, 


equations are derived for the electron longitudinal oscillations, the quasi- 
longitudinal propagation as well as the ion-cyclotron and magnetohydrodyna- 
mic waves. Mention is made of A. I. Akhivezer, V. V. Zheleznyakov, 

Ya. B. Faynberg, and V. P. Dokuchayev. A. I. Akhiyezer and V. F. Aleksin 
are thanked for discussion and valuable advice. There are 12 references: 

10 Soviet-bloc and 2 non-Yoviet-bloc. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov 
(Institute of Physics and Technology AS UkrSSR, Khar 'kov) X 
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The authors studied the occurrence of the instability. for frequencies near 
Wig? As may be seen from (5), the growth increment is small compared with 
the frequency if vis a. Vac For high-density plasmas, where StF Wp strong- 


er instabilities occur in the case of disturbances with a wavelength of 
the order of Yp, for which growth frequency and increment are in the order — 
Of ip. In this case “ and 4 can ve determined only numerically. 


There is 1 Soviet-bloc reference. 
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of Physics and Technology of the AS UkrSSR, Khar'kov) 
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AUTHORS t Pakhnomov, V. Tes sleksin, 


TATLEs Radiation of an electron moving on helical orbits in a 
magnetically active plasma. I. 


peRIODICAL1 Zhurnal tekhnicheskoy fiziki, v- 31, no- 10, 1961, 1170 - 184 


pwATs The determination of the radiation intensity of an electron moving 
in . magnetic field is 3ignificant for thermonuclear reactions, radiophs- 
ieal and astrophysical problems. Several authors have worked in this 
field: a. G. sitenko, A. A. Kolomenskiy (Ref. 1: ZhETF, 30, D115 1956) 
A. A. Kolomenskiy (Ref. 21 DAN SSSR, 106, 982, 1956), V. Yas iy dman 

(Ref. 5: ZheTY, 34; 131, 1958), Ve be Ginzburg, V. V- Zhelezny aitov 

(Ref. 7: lav. vuzov, Radiofizika, 1, mo. 25 59» 1959), and B. a. Prubaixoy, 
n. te. Bazhanove (Ref. 8: Sb. "Fizika plazay i problema upravlyayemykh 
termoyade:nykh reaktsiy" - " Plasma physics and the problem of controlied 
thermonuclear reactions", izd. AN SSSR, v- 39 Pe 121, 1958). This ovticse 
deals with. the determination of the energy loss of a non-relativistic 
eleetron moving on 4 helical orbit in plasma. The mean thermal veloci*y 
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of the electron is much smaller than the velocity of light. ‘the anergy 
absorption due to thermal motion is taken into account. Proceeting Pros 
the Maxwell e uations and after carrying out & Fourier transformation 


R(?,t) = fear dkdw for an anisotropic plasma dispersed in 
space and time, the authors derive general formulas for & and H in sthevicch 
coordinates, which are used to culeulate the intensity of the magnetic 
bremsstrahlung of the electron. Tne following relation hola: “or the 


fre .uendy of the s-th harmonic ©,? 4, * so, * Kgv, » where 
co) 


pein => 
(ss = 7c ; ky and Ve are the projections of k and VF onto the direc*tion 
of the ext2rnal field. The gummand Ky Ve takes the Doppler shift. of te 


frequency into account. The radiation intensity in the solid angle ct is 


given by ; TaN ; 2 
to t) d0 = 7 } (hy °H _ BE. H..,) R a0, where 5 eae ee 
yy ax bon Ls ps! is Xs! ’ ) Ke 
and H.,. are the Fourier components of Ey E Hay ind H respectively + 


Po 


The magnetic bremsstrahlung of non-relativistic particles in the f.nti- 
nental frequency jn dilute plasma is studied. since the refractive inc2x j 
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in thie case is close to unity, the general formulas become simpler. The 
solution of the dispersion equation shovs that the attenuation factor of 
the ordinary wave is considerably lower than that of the extraordinary one. 
Formuloc for Ey, py Hy and Hy, which doscribe outgoing and incoming 
waves, are given. ‘The following relation is derived for the radiation 
intensity of the extraordinary wave in the firat harmonics 


2.2.2 
ew Vv 

w* —i- (1 + cosy, ) a 2*28 where 
shine] 


2 2 2 | 
Q (1_+ cos a) exp ( = 43) ‘ pe v_/c- The radiation in 
“Vin 


ay Boy [eos % | 


higher harmonics for dilute plasmas is enliculated as well. The condition 
8 Any €1 (s - number of harmonics; 8j - refractive index for the ordinary 
wave’ (j = 1) and for the extraordinary wave (j = 2)) must be satisfied 
here. For the radiation intensity of the s-th harmonic in the unit solid 
angle one obtains 
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aan | 
@, (1) = Far PLU, es (4.7 


”) 


0,0) =(—nprind af-+-gncond-+4ysin 0G) % “4 
x(a pacost-t-n,[s,npeos"0-+(6,- 4) (njsin'®— fs 


Although for a low density nats th 


tion intensity of a sing 
siderably from that into the vacuum. 


a plasma for frepencies near 8), are given by 


Card 4/6 


é uvsin @ coo @ny(ay—1) 
a= 2(1 a — w+ ewes’) ay + (2- v)a—2(l—*) —uvces’® * 
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gular distribution of the radia- 


Je electron in the first harmonics diffors con- 


The emissivity and absorptivity of 
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meta, aay tt way (4.16) (entssion), 
ule) an V2n ene’ MslU,Me nd oe V2 whiny cond” 


(a4) = 2 34,5 (absorption) «here x5 Kei (ic, ,)cos x, and oy. ure the 


corresponding Fourier components. A. I. Akhiyezer is thanked for udvice. 
S. Mie Rytov (Ref. 138 Teoriya elektrichoskikh fluktuataly 4 teplovogo 
izlucheniya - heory of electric fluctuations and therm:l radiation, Iza. 
AN OSSR, hie, 1953) is mentioned. There are 1 figure and 13 referencess ‘ 
142 Soviet and 1 non-Soviet. The reference to the English-language ' i 
publication reads as follows: Ref. 4: R. q. Twiss, J. A. Roberts, Aust. 
J. Phys., II, no. 3, 424, 1958. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov ( Physico- 
technical Institute, 43 UkrSSR, Khar'kov) 


SUBHITT [Ds January 31, 1961 
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AUTHORS: Akhiyezer, A. Ie; Kitsenko, A. B., Stepanov, K. N. 
TITLE: Interaction between charged particle currents and 


low-frequency plasma oscillations : Z 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 40, 


PEXT: The authors deal with the interaction between a compensated bean 

of charged particles and the low-frequency oscillations of a plasma 
(mainly with the magneto-acoustic waves and the Alfvén waves) in a 
constant field in parallel direction to the beam and in the absence of 
collisions. If the plasma is rarefied to such an extent that the 
frequency \ of the oscillations is much higher than the frequency tfc of 
the collisions, the plasma oscillations must be described on the basis of 
the kinetic equation. With °<«<1 the plasma can be described hydro- 
dynamically. The authors: studied the case wt» 1. The general dispersion 
equation for plasma oscillations in an external magnetic field with random: 
distribution function of the particles with respect to the velocities 
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reads as follows: an‘ + Bne +C = 0 (1) where n = ke/w. The wave 


vector K and the quantities A, B, and C are determined by the components . Au 
off the tensor of the dielectric constant = sj: Furthermore, it is assumed ay 


that Wig, ky gS ag where ary is the gyrofrequency of the ions, vy 


-(, fr) '/? the mean thermal velocity of the ions (T, denotes the tempera- 


ture and ii the mass of the ions) and v, the velocity of the beam. Under a 
these conditions (1) falls into the equations (ke /w)* eos 0-&,, = 0 (3) ae 
and (ke /u)® - boo - to5/ te - 0 (4) describing the Alfvén wave and the : - 
sound wave, respectively. If the velocity distribution of the particles oe 
in the beam has the form hes =, (tet) "exp {- me | (5) 

: ere aed at 


(ng density of the particles in the beam, Ti, TY temperatures of the 


electrons and ions‘of the beam, @, = M, mM; * i) 
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(hd (@ ~—k 5 Vos)? N2 Kt ; ca a 
e,= 1+ 2 ae Cog = Crp + py we 2iV xsin® Ozaw (2a) | be 
% “Wr <3 », ae 
Hyg = 1 + > ao (1 +i V azaw (za)), : 
a qa ‘ ‘ 
e es eat Oza (2a) " (6) 
23 = SoH, ig U2. a)e . ae 
rae ‘ . oa 
w (Za) = e7a( 4. ! Asie \ eat) 2a oF Moe : 
a Vx \ , a V ky, ’ ’ 


Qi = Anema Vi=Talma, O4a=eaHfmac, hy = kcos® 


holds with Maxwellian equilibrium velocity distribution of the electrons 
and ions of the plasma. The upper and lower signs in wz) hold with 


ky, ? 0 and k,< 0, respectively; the index a denotes the types of all . 


particles of the plasma and the beam. With the aid of (6) expression eae 
oy OPE MOP FO) ea — OF0%081% 1) 7 
2 02 4-92 eee ( ) 
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. 


for the frequency of the Alfven wave modified by the existence of the ; 


beam is obtained from (3). Due to the excitation of the Alfven waves the ag 

state of the system plasma - beam ip -unstable if condition 
vw >VatVE, “(8) oe 
roe VasH,/VaaanM, Vam H,/V4nn',M : ‘ ‘ oe 

ie fulfilled. With sufficiently low densities of the peam the excitation = 73 


of the Alfvén waves is impossible as long as the coupling between the 

Alfvan waves and the magneto-acoustic waves is neglected. When consider- 

ing this coupling an inatability is observed alsd with those densities at ' 
which (8) ig not valid. In the following study of the beam by means of» ‘ 
the magneto-acoustic waves the density of the beam is assumed to be emall oo | 
as compared to the plasma density. With kv, Ww « kv, the solution of the fe 


dispersion equation (4) has the forn 
Vi ah Vat tala ty AV as! cos’8}"}, (9) 


me, With vi~s the quantities v, are a 


Oy, = RVs, 
with lacking beam, where 8 = (t,/M) 
also of the order of magnitude s. In this case the condition WD kv, 
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holds only for a strongly nonisothermal plasma (> T,) while the 
magneto-acoustic waves with es T,; are strongly atteriuated. Besides, 
also WW-kiv)! »” kv! nolds. The dispersion eau ison (4) then reads as 7 
follows: w = k, ve (10) with [el<] kv oi Under the conditions 


studied, the state of the system a is unstable due to the : sa 
excitation of the magneto-acoustic waves. If vs does not lie in the 


interval s rae a this instability occurs even with nheglection of 
7 Gre! “1). With v,cose-V,, (13) holds. With the maximum (resonance) 


interaction (with Vv, 5 v,cose) the increment of increase of the. oscilla-',: 
tions is not proportional to (ns /n,)'/? but to (ns/n) 1/3, The solutions — 
(10) to (13) of the dispersion equation (4) hold for a strongly non- 
isothermal plasma. With T,£T,, 
q nas 
‘le “tp? (0) y'/, . 
MoM Q, (a? — es] 
e=: (— &, = —— 

Ce e + (an? — ef0)) — ef0)" , v2 
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is obtained with neglection of the thermal motion of the electrons of the : 
beam. ae is the component of the tensor of the dielectric constant of ay 
the plasma without beam with w= kyv,» An instability also occurs with ae 
mes T,; if the plasma oscillations are weakly attenuated. With 
ky} & |W - Kyvyi ss kvt the thermal motion of the electrons in the beam has ag 
to be taken into account. (4) then has the solution W= Kivi +E or | . 
if i<t k v1 (15) where £ is obtained from (14). If k,v, lies near the — ie 


“| 
siranieena nee kV, of the magneto-acoustic wavetin the nonisothermal 


plusma w= kV, + £05 ik(v cose - VI i<j] (16) holdp where £, is to be 


determined from (13). These formulas hold for sufficiently low tempera- n 


tures of the beam {| wW- VID kvl. With sufficiently small ni/n, 


(o=eW, + i~, holds with , : etre 


a 


vies sint g fe + bet A) (é )’ : Le 
ied * a 


=== 
Card 6/7 


: ES RISC ELGEREEMNG IA Hees sg ie oi es PVE eather 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


ZDEPROVED FOR RELEASE: 08/25/2000 CURDPES: etd aun ah crt abe 8 


thease fae eSATA NS, Ase vitis eee SRR URES AS BRS AAG PAARL Bre 
25205 
3/056/61/040/006/027 /031 
Interaction between charged .. B125/B2C2 


A beam with low density and high energy spread of the electrons and ions 
generally does net cause a magneto-acoustic wave in the plasma. There 
are 9 references. 7 Soviet-bloc and 2 nan-Soviet-bdloc. The two most 
recent reforences tG Enilish-language pubiications read as follows: 

D. Bohm, EB. Gross. Phys.kev.,75, 1851, 1664. 1949. I.B. Bernstein. 

Roki. Kulsrud. rhyseFl., 3, 937, 1960. 


ASSUCIATION, Fitiso- tektnicheskly institut (jkademii nauk Ukrainakoy Soh 
23 and Pechnelcay of tae Academy of 


Pew a £55 


ainskaya SSR) 


SULMT TP wD - Singary 27, 140! 
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ACCESSION NR: AT4036038 8/2781/63/000/003/0003/0017 | 


AUTHORS: Kitsenko, A. B.3 Stepanov, K. Be 


TS ene a baleen om 


TITLE: Investigation of plasma oscillations in the quasihydrody- 


namic approximation ~ 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayexogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* konferen- 
tsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 3-17 


TOPIC TAGS: plasma oscillation, magnetohydrodynamics, ionized 
plasma, plasma ion oscillation, plasma wave reflection, terrestrial 
magnetism, solar corpuscular radiation, ionosphere 


ABSTRACT: The longitudinal oscillations of a plasma with noniso- 
tropic distribution function, and the excitation of magnetohydrody= 


| 
; 
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ACCESSION NR: AT4036038 


namic waves in interpenetrating plasma streams with nonisotropic 
particle velocity distribution functions, are considered on the 
basis of the quasihydrodynamic equations. It is confirmed on the 
basis of these equations that one-dimensional Langmuir oscillations 
of an electron gas can be regarded as adiabatic with an adiabatic 
exponent y = 3. The effects of the ions on both high-frequency 
and low-frequency oscillations are considered. It is shown that 
anomalous dispersion occurs in both frequencies. In a plasma con- 
sisting of two species of ionn, Plasma resonance in the region of 
both high and low frequencies has the same distinguishing features, 
namely the limitation of the yrowth of the refractive index because 
of the presence of thermal motion of the plasma particles, and the 
appearance of a new branch of oscillations (plasma waves) with 
anomalous dispersion properties. An experimental investigation of — 
the propagation of radio waves through a plasma at resonance makes 
it possible to determine several important characteristics lof the 
plasma. The excitation of magnetohydrodynamic waves when streans 
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of charged particles pass through a plasma is of particular interest 
in connection with the interaction between solar corpuscular streams 
in the upper ionosphere, for the plasma instability arising in the 
case of such a stream can lea! to variations of the earth's magnetic 
' field and to the appearance of ultralow frequency radiation. “In 
‘ conclusion the authors are deoply grateful to A. I. Akhiyeser for 
| interest in the work.* Orig. art. hass 32 formas. 
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AUTHOR: Stepanov, K. Nv _- 


‘ TITLE: Cyclotron resonance in a plasma 


PERIODICAL: Fizika plazmy { problemy upraviyayemogo termoyadernogo sinteza; doklady I 
konferentsii po fizike plazmy i probleme upravlyayemykh termoyadernykh 
reaktsly. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 45-52. 


TEXT: The propagation of electromagnetic waves in an unbounded plasma is investigated on 
the basis of the kinetic theory for the case when the frequency of the wave is close to the cy- 
clotron frequency of the electrons or of the ions (or is a multiple of these frequencies). The 
refractive indices and the attenuation coefficients are determined. The expresrions are 


found to be generalizations of those obtained previously by other workers. Account is taken 


of the thermal motion of the electrons. The limitations under which many of the simplifying 


assumptions are made are indicated. 
There are 14 references, of which one is in English (J. E. Drummond, Phys. Rev. 110, 293. 


(1958). 
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of a standing wave 
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per period, the condition obtained for checrestes eee magnetic 
: @ particle 7 


motion is given by 
N= pa 4acE cos Fs 
4 mBpivo di . 


_ Sopa eH * ‘ 

y= VE. (41). | 

There are 2 figures and 3 tables, | 
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AUTHORS 1 Akhiyezer, A. I., Faynberg, Ya. Bey Selivanov, Ne Pe, 
Stepanov, K. Nes Pakhomov, V. I., Kovalev, O. Ve, Khizhnyak, 
“Vo Avy Gorertenxy, M. F., Bar'yakhtan, Vv. G., Shanshanovy, As Ae « 


TITLE: Linear electron acceleratorafor high energies 
SOURCE: Teoriya i raschet lineynykh uskoriteley, sbornik statey. Fite 


tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow, 
Gosatomizdat, 1962, 243 ~ 509 f 
uA 


TEXT: This paper, finished in 1955, i8 a voluminous report on the most ; 
important results obtained at the Fiziko-tekhnicheskiy institut AN USSR aa 
(Physicotechnical Institute AS UkrSSR) between 1948 and 1955 as to the 
proper choice of an accelerating system and its optimum parameters as well 
as on the dynamics of the electrons inside the accelerator, One of the most 
efficient systems is the n/2 traveling wave type accelerator segmented by 
annular metal disks (designed by V. ¥. Vladimirskiy). The calculation of 
such a waveguide with the walkinshow-Brillouin method (J. Appl. Phys., 20, 
634 (1949)) is demonstrated. The radial motion of the electrons in a Sev- 
aay ee under the action of terrestrial magnetism and gravity should be 
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compensated by the combined magnetic fields of rectilinear currents and a 
Small number of electromagnets. In -such a case, detectors are necessary 
indicating the displacement of the beam by the fields of the correcting hag i! 
magnets. Owing to the great length of linear accelerators, an additional 

radial focusing on the principal section is necessary. In the first section rr 
and in the injector this will be achieved by strong longitudinal magnetic . 
fields. In the principal section radial focusing can be achieved by short i 


™ 1000 oe/em, or by a system of four-pole lenses. Both systema can reduce 
the beam radius at the output of the accelerator to 0.5 cm. There are i 
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where T is the plasma temperature 
Z i ler Gc, ow) - e (k, w)\ is the anti-hermitian 
mo mn 


part of the dielectric-constant tensor for the plasma + 
ens wo) and 


er (wt-kr) 9 


g(ik, wo) = TF | | r, t)dr dt . 


(28%) 


In the present paper the autnors make use of Eqe (1) to 
investigate fluctuations in the electromagnetic field in an 
infinite plasma. A discussion is also given of the motion 
of the charged particles in plasma under the action of 
fluctuating clectric fields. Formulae are derived for the 
correlation functions for the electric and magnetic fields 
in plasma located in a magnetic field. The asymptotic 
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behaviour of the correlation functions at large and smell 
distances is investigated in the isotropic case. The paper is 
entirely theoretical and no numerical computations are 
roportad.  AcknowLlodgmants to A.T. Akhiyezer, Vet. Kogan and 
V.P. Siilin for discusyions and advica. There to Ll Cligure. 
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as follows; I. Bb. Bernstein, R. i. Kulsrud. Phys. Fl., 3, 937, 1360 
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" ABSTRACT: Cyclotron radiation of ions having a velocity of the or- 
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- ACCESSION NR: AT4036039 
| tn addition, the Cerenkov radiation of electrons in the low-fre- 
: quency region is considered. The intensity of radiation is deter- 
- mined with allowance for cyclotron absorption of the emitted waves 
i by the plasma ions and the Cerenkov absorption by the plasma elec= 
\ trons. The radiating and absorbing ability of the plasma and the ‘ 
equilibrium intensity of radiation in these frequency regions are 
also determined. The expressions obtained for the intensity of | 
radiation of an individual particle can be used also to estimate i 
\ he intensity of radiation of charged-particle plasmoids moving \ 
' through a plasma. If the plasma dimensions are smaller than the 
; radiated wavelength, then the intensity of radiation becomes propor= ; 
‘ cional to the square of the number of particles in the plasmoid (co~ | 
‘ herent radiation of the plasmoid). In the case of low frequencies, \ 
‘ which is considered in this article, the wavelength is large and et 
| therefore the radiation can be coherent even at relatively large, 
' plasmoid dimensions. “In conclusion the authors are deeply grateful | 
, to A. Tt. Akhiyezer and V. FP. Aleksin for a discussion of the work 
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the medium are small. It is shown that in the transparency region, 
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current flowing in a coil surrounding a plasma cylinder are consi- 
dered. The heating of a plasma by cyclotron excitation of strongly 
damped (ordinary) and weakly damped (extraordinary) waves is dis- 
cussed. General expressions are derived for the power absorbed by 
the plasma (for the energy flux inside the plasma per unit length 

of the plasma cylinder). Since the general expressions are rather 
complicated, a few limiting cases are considered, namely when the 
wave frequency is close to the ion cyclotron frequency, high ion-gas - 
temperature, long-wave oscillations, and short-wave oscillations. 
The case of a low density plasma is also considered. Other topics 
touched upon are the influence of collisions on the heating of the 
plasma, the excitation of weakly damped (extraordinary waves ina 
plasma cylinder, and the heating of a plasma consisting of a mixture’ 
of two species of ions (such as deuterium and tritium. Orig. art. 
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TITLE: Spatial correlation of fluctuating electromagnetic fields in plasma. ye | 
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| 
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| 
f 
| 


| SOURCE: IVUZ. Radiofizika, v. 6, no. 3, 1963, 480-487 


| 


| TOPIC TAGS: electromagnetic field, plasma, fluctuating field, magneto-active 


| plasma, oe resonance, gyroresqnance 
| ABSTRACT: This is a continuation of these authors? work (Izv. vy*ssh. uch. 


| zav. » Radiofizika, 6, 297, 1963). Correlation functions for Fourier components | 
: (with respect to time) are found for fluctuating electric and magnetic fields ina 
: magneto~active plasma near plasma resonance, electron ‘gyroresonance and ion 
. ' gyroresonance. ‘In conclusion, the authors feel deeply indebted to A. I. 
i Akhiezer for discussing their work." Orig. art. has: 2 figures and 14 formulas. 
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5/057/63/033/004/012/021 
3163/3234 


AUTHORS 3 Pakhomov, V- I., and Stepanov, K. N. 
ee 


TITLE: On the radiation of an eleotroh moving along a spiral ina 
magnetoactive plasma III 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 33, noe 4, 1963, 437 - 443 


TEXT: The magnetic bremsstrahlung and Cherenkov radiation of an electron 
is studied theoretically. Expressions derived earlier by Pakhomov, Aleksin, 
and Stepanov, and by Bydman, for the radiation intensity and ‘the absorption 
of radiation by the plasma become inapplicable if the frequency 

w, - oy + kv (8 = 1,2,300+) of the emitted radiation approaches one of 


the fundamental frequencies w, oF W_» respectively, of the longitucinal 


plasma oscillations in the magnetic field, because in this case the index 
of refraction of the ordinary or extraordinary wave, respectively, be- 
comes infinite. If the thermal motion of the plasma electrons is taken 


into account, the index of refraction remains finite even for wx#w It 
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On the radiation of an electron... B163/B234 


is shown that in the case of double resonance the intensity of the magnetic 
bremsstrahlung of electrons whose velocity is of the order of the mean 
thermal velocity ¥. of the plasma electrons, is increased by the factor 


(o/v_.)°*" (s = 3,4...) as compared with the radiation intensity in the 


vacuum, where c is the velocity of light. For the Cherenkov radiation 

(s = 0) of "fast" particles it is found that the total radiation losses 

of a nonrelativistic particle moving along a spiral are finite. There are 
2 figures. 


ASSOCIATION: Piziko-tekhnicheskiy institut AN USSR, Kharkov (Physico- 
technical Institute of the AS UkrSSR, Kharkov) 


SUBMITTED: April 4, 1962 
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AMS5007520 BOOK EXPLOLTATION 


44.S5 re MS 
Akhiyezer, A. I.; Akhiyezer, I. re) Polovin, R. V.; Sitenko Ae G.3 


Collective card Viable 40 taal tet entemave kolebeniya v plazme) SACOM, . 
Atomizdat, 1964. 0162 p. illus., biblio. 3,700 copies printed. 


TOPIC TAGS: plasma physics, plasna oscillation, charged particle, magnetic field 
plasma stability, ,particle distribution, particle scatter 


PURPOSE AND COVERAGE: This book is a presentation of the theory of linear 
oscillations in "Collisiouless" plasma in which paired collisious do not exert 
significant influence on its oscillations properties. ‘Three basic problems are 
presented in the book; “natural oscillations spectra, stability and instability 

of various particle distributions, and fluctuations in homogeneous plasma, The 

book will be of interest to scientists working in the fields of physical end 
technological problems such as: diffusion of radio waves in the tonosphere fete 
end other plasmas, steller ‘radicenission, microrediowave emplification and genera- 
tion with the ald of plasma, acceleration of charged particles in plasma, “‘relax~ ; 
ation in plasma, plasma diagnoeis, etc. 
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, | AUTHOR: _Sizonenko, V.L. (Khar'kov); Stepanov, K. N._ (Khar'kov) 

TITIE: ‘The stability of tangential discontinuities in magnetohydrodynemics— 
SOURCE: Zhurnal ywikladnoy mekhaniki i tekhnicheskoy fiziki, no. 6, 1964, 23-30 
TOPIC TAGS: tangential discontinuity, stability, ideally conducting fluid, com- 


“pressible Pluid, strong merits Pield, ESranE eee Tony: » sound Netoeeey mag a 
sf netohydrodynamies : 


ABSTRACT: The authors investigate the stability of the tangential discontinuity 

of an ideally conducting, compressible fluid in a strong magnetic field when the 
Alfven velocity along both sides of the surface of discontinuity Va; 5 is con- 
siderably greater than the velocity of sound. It is shown that the tangential 
discontinuity is unstable if the magnetic field docs not change in direction (or 
rotates by 180°) in passing through the surface of discontinuity and if the veloc-!_. 
ity jump of the flidid v is not collinear to the magnetic field. If the velocity v 
is collinear to the magnetic field, or if the angle between the mgmetic fields 
along both sides of the surface of discontinuity 1s not close to zero, then the 
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tangential discontinuity is stable when U < U*, and unstable when U > Ux, where 
U* is the order of the Alfven velocity. ‘The boundary of the region of stability 
vU = U* is also found for o number of limiting cases. It 1s shown in the gencral 
case that a strong magnetic field stabilizes the tangential discontinuity when 
(0 € u & Vgi,2. However, the exact determination of the upper boundary of the 
stability region is, apparently, possible only through numerical calculations. 
Orig. art. has: 7 figures end 26 formulas. ; 
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AUTHORS: Krasovitskiy, V. B.; Stepanov, K. N. 

TITLE: Passage of ion beams through a eiasha 

SOURCE: IVUZ. Radiofizika, v. 7, no. 1, 1964, 83-93 : 
TOPIC TAGS: plasma, electromagnetic waves in plasma, ion beam in 
plasma, electron gyrofrequency, ion gyrofrequency, thermal velocity, — 


dielectric tensor, longitudinal propagation, quasilongitudinal pro- . 
pagation, quasitransverse propagation, injection angle 


’ ABSTRACT: This is a continuation of earlier work (Izv. VUZov, 
. Radiofizika, v. 6, 1056, 1963) on the excitation of electromagnetic 


waves in a plasma by an ion beam of low density and large thermal comes 


' velocity scatter, in the range between the electron and ion gyrofre- . 


quencies, with the ions moving parallel to the magnetic field. In 
the present work the ions are assumed injected at a large angle to 
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ACCESSION NR: AP4024470 


the field, so that both ion beam velocity components are much larger : 
than the thermal velocity. The dielectric tensor is evaluated for 
this case, and waves excited by quasi-longitudinal, longitudinal, 
and quasi-transverse propagation are analyzed. It is found that the 
growth increment for oblique injection is appreciably larger than 
_ for injection parallel to the magnetic field. As_a numerical exam- 
ple it is shown that a plasma of density 1076 om propagating ; 
_ through the upper atmosphere with peraliel and perpendicular veloci- | 
| ty components each equal to 7 x 10% cm/sec (as against a thermal veg ; 
' locity of 106 em/sec) has a growth increment vy ~ 0.2 sec™+, covers 
~3.5 x 104 km during a time on the order of 1/y, and radiates at a 
frequency ~3 x 102 sec“. "In conclusion, the authors are deeply 
; grateful to A. I. Akhiyezer and Vv. F. Aleksin for a discussion of 
' the work and for useful advice." Orig. art. has: 1 figure and 33 wont 
_ formulas. 
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AUTOR: Vasil "yev,M. P, + Grigor ‘yeva ,L.1I.; Dolgopolov ,V.V, ; Snerdov,B.I.; Stepanor, | 


| K.N.; Chechkin,V.V. 


| TITLE: On the absorpiion of high frequency energy by a plasm at frequencies near 


; 40m cyclotron resonance. 1. 


SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.6, 1964, 974-983. 


| Wave absorption 


| ABSTRACT: The absorption of electromagnetic waves by a plasma at frequencies near 
; the ton cyclotron resonance, discussed by T.H.Stix 
, means for heating a plasma, is treated theoretically for a cylindrical plasma fila- 
Bent of constant density. The high frequency electromagnetic field is assumed to be 
’ produced by traveling waves in a helical winding 
The slight modifications required when the excitation is by standing waves in the 

helix are derived in an S&ppendix. Damping both by ion collision and by cyclotron 

‘absorption, the process Anverse to cyclotron radiation (magnetic breasstrahluag) , been 


; Card 1/2 


APPROVED FOR RELEASE: 08/25/2000 


i 

! TOPIC TAGS: plasma, Plasma heating, cyclotron resonance phenouens , elect romagnetic 
| 

i 

i] 


surpounding the plasma filament. —~ 
H 
i 


ee eRe OU OS Oe. e ene eee. 


CIA-RDP86-00513R001653210005-8 


/ 


8/0057/64/034/006/0974/0983 


(Phys.Rev. 106,1146,1957) as a 


RR Ate: aR Ree nee eet ante ee See ee 


| 


1 
| me 


{ 


TO ee em ece tere ree emcee «ans 


tem - et wee 


i 
fl 


OPER Tet 


CIA-RDP86-00513R001653210005-8" 


Ht Storer 


a a EE RITE TES ZEUS NOH LRAT DECI OE AES AS 


' ACCESSION NR: AP4040297 its 
| 
j are ‘included in the treatment. A general expression for the energy flux is creer 
rand this is simplified and discussed in more detail for a number of limiting cases. | 
|The curve of absorption versus frequency is asymnctric, and the maximum absorpticsa { 
‘ occurs at a frequency somewhat less than the Larmor frequency. The absorption of | 
| the slightly damped extraordinary wave is discussed. This can become important whea 
| ¢he skin depth is too small to permit adequate penetration of the ordinary wave. - 
!The resonance, however, 18 vory sharp, and it might be difficult to gaintain ede- 
| quate frequency control. Excitation of a plasma containing two ion species at the 

| Larmor frequency of one of thes produces a relative motion of the two ion species 

fos the type discussed by 8.J.Buchsbaus (Phys.F1.3,418,1960) in connection with the 
| low frequency hybrid resonance. "The authors express their deep gratitude to A.I. 
‘Akhiyezer and K.D.Sinel‘nikev for valuable advice and-discussions of the work.” 
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| ¢10n time. The magnetic field Strength increased at the ends of the discharge tube, 
! thus providing magnetic mirrors for confinement of the plasm. The high frequency 

| electromagnetic field was produced by currents in a 7 cm diameter 7/8 cm pitch hel! 
i ix, coaxial with the discharge tube and loaded every 7 cm by a 450 micromicrofarad 
| capacitor. This line was coupled to a pulsed self-excited oscillator operating at | 
: 7.5 megacycles/sec. The density of the plasma was determined with en 6.1 mm micro- i 
; Wave interferometer. The electron temperature was determined from the intensity ra-| 

{ tio of Hel 4921 to Hel 4713, 5% He having been added to the hydrogen to provide | 

| these lines. The ion temperature was determined from the Doppler broadening of ®. i 

| The power absorbed by the plasma was determined by measuring the power delivered by! 

| the oscillator to the helical line. The maximum power absorbed by the plasma in : 

i these experiments was 18 ki, During the flow of the discharge curreat, the ion tee 

| perature rose to several eV and the electron temperature to Several tens of eV. The 

| temperatures fell rapidly after the discharge ceased, and the @lectron temperature i 
{was less than 1 eV after 60 nicrosec. During about the first 100 microsec, when the: 

| Plasma density was greater than 5 x 10!3 ca-3, « non-resonant absorption of high |. 
| frequency energy was observed, the mature of which is not understood. The expected - 

‘ resonance absorption cocurred after the density had fallen beles S = 1033 ca-3 tae 
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! resonance absorption was investigated and compared with the theory published by the 
present authors in the preceding paper (ZhTF 34,974,1964 /see Abstract AP4040297/)). 
“ “The conditions of the plasma were such that the absorption was entirely by .collision 
' |The relation between plasma density and the shift of the absorption peak from the | 
, Larmor frequency was in good agreoment with the theory. The width of the absorptica’ 
; band varied sore rapidly with plasma density than the theory predicts. The energy | 
: balance in the plasma is discussed. The energy absorbed by the ions was rapidly I 
‘ transferred to the electrons and lost. It is concluded that Significant heating can: 
‘be achieved with the present method only by increasing the power or providing sup- i 
: plementary heating by the electrons. "The authors express their gratitude to V.T. ; 
| Tolok, V.I.Konenko, 0.8.Pavlichenko, V.A.Suprunenko and V.T.Pilipeako for eesieting: 
‘ip the work and discussing the results." Orig.art.has: 5 formulas, © figures and | 
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‘TITLE: Bxcitation of longitudinal oscillations in a plasms with enisetropie ica 


‘velocity distribution 


| topic TAGS; plasma, plasms stability, plasma oscillation, plasma instability, ang- 


;netic mirror, plasma confinement 
{ 
ABSTRACT: The stability of a plesm with a highly anisotropic ion velocity distri-: 
bpution with respect to the development of longitudinal ceciliations in a magnetic 
field is discussed theoretically because of its importance for the confinement of 
‘plasma in adiabatic magnetic sirror systems such as the DCX and OGRA devices. The 
distribution of the difference between the ion velocity and a constaat adrift velo- | 
city perpendicular to the magnetic field is assumed to be Maxwellian. The drift ve-|-— 
_- locity 1s assumed to be large compared with the thermal velocities; the ion veloci-! 
ty distribution function accordingly approximates & delta function. The electrom ve* 
locity distribution 1s assumed to be Maxwellian, The dispersion equation for wave-‘---— 
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; AUTHOR: Krasovitskiy, V.B.; Stepanov, KM. i | fo8 


, SOURCE: Zhurnal tekhnicheskoy fisiki, v.34, 20.6, 1964, 1013-1019 | 
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: lengths considerably longer than the electron Larmor radius is written without de- 
! ravation or reference. This dispersion equation is simplified, first for low densi- 
‘ty and wavelengths of the order of the ion Larmor radius, and then for wavelengths 
| short compared with the ton Larmor radius. The simplified dispersion equations are 
‘discussed in detail, end expressions are given for the logarithmic increment (ima- 
‘ginary part of the complex frequency) for each of the instabilities found. The dis- 
persion equation for low densities and long wavelengths is discussed separately for: 
‘the three cases that both the ions and the electrons, only the ions, and only the | 
electrons, respectively, are cold. When both the ions and electrons are cold the 
: plasma is stable provided the density is not too great (electron Langmuir frequency | 
less than the ion Larmor frequency), but instabilities appear as the density in- | 
| creases, first at the ion Larmor frequency, and then at its successive harmonics. i 
| 
4 
| 
' 


' ACCESSION NR: AP4040303 | 
i 


-The plasas is found to be unstable even when the ions are hot, in contradiction 

, with the conclusion of V.I.Pistunovich (Atomnaya energiya 14,73,1963) that heating 

L..1 the ions-stabilises the plasma. The discrepancy is ascribed to Pistunovich’s we of. 
' } om unsuitable distribution function. Orig art has: 36 formulas and 1 figure. H 
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Topic TAGS: plasma, electromagnetic wave generation, ‘plasma electromagnetic wave, 
cyclotron resonance , ate 
A detailed linear theory is gievon of the radiation of electromaghetic 
iform magnetized. plasmas by the following two current dis- | 


ABSTRACT: 
infinite un 


: waves into an 

tributions: : ; . 

| vee, pecan aL) ey j= Er con(kye ote 

2 0 (ry > a)- Here j is the current density, 7 a 

jindrical coordinates, t js the timo, is | 

; — undt voctor 1 he applied magnetizing field, and kg »&, Jor ® eo 
are constants. The dielectric tensor for a magnetized plasma is taken froe earlier | 

work of the authors and an associate (V. I. Pakhomov, V- wAleksin and’ K.N. Stepanov, i 

; a . ATF 31,1170 ,1961) ‘ its aid general expressions &re derived for the elec~ | 

ra tric fields produced and the power. radiated by the two current distributions. ead 
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ACCESSION NR: AP4041998 | $/0057/64/034/007/1231/1236 


AUTHOR: Vasil'yev, M.P.; Grigor'yeva, L.I.; Dolgopolov, V.V.; Smerdov, B.I.; Stopa-' 
‘nov, K.N.; Chechkin, V.V. : . 


‘TITLE: On the cyclotron resonance in a nonuniform plasma cylinder t 
| gourcE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1231-1236 cal 
TOPIC TAGS: plasma, nonuniform plasma, cyclotron resonance, plasma heating : ! 


‘ 
ADSTRACT; The heating of a cylindrical plasma by resonance absorption at the ton i 
Larmor frequency (T.H.Stix,Phys.F1.1,308,1958) is discussed theoretically for the i 
case when the plasma temperature-and density may vary with distance from the axis. ; 
It is assumed that tha external high frequency field is produced by travelling waves. 
of current on a cylindrical surface coaxial with the plasm: cylinder, and that tho 
magnetic pressure in the plasma is large compared with the kinetic pressure. ,The , ; 
thermal motion of the particles tranvservely to the magnetic field ia neglected. : 
Expressions for the power absorbed are derived by a perturbation method for the four 
cases when the plasma is either so hot that the effect of collisions may be neglect~ 

.ad or 80 cold that the collisions are of overwhelming importance, and either the 4 OF 
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density of the plasma is low or the radius of the plasma cylinder {is small compared 
with the wavelength. The absorption curve of a low density plasma is shown to be 
symmetric about the cyclotron frequency, but the maximum absorption of a dense plas-.. 
ma filament is found to occur at a lowor frequency. The theoretical absorption 
curves for a cold plasma aro reported to bo in’ good agroement with recent exporimon- 
tal data of tho present authors (ZhTF 34,No.6,1964). If the density of a cold plasma 
filament is independent of distance from the axis, the absorption curve is symmetric 
about the displaced maximum. If, however, the plasma filament is not uniform, the 
absorption curve becomes asymmetric. The asymmetry of the absorption curves observed 
earlier by most of the present authors (V.V,Chechkin, M.P.Vasil'yev, L.1I.Grigor'ycva 
and B.I.Smerdov ,ZhTF 31,1033,1961) 158 ascribed to the nonuniform density of the plae 
ma filaments. "In conclusion, the authors thank A.I.Akhezer for his interest in the 
work and for discussing the results." Orig.art.has; 36 formulas a 2 figures. 


ASSOCIATION: none 


SUBMITTED; O9May62 _ : ia 623 ENCL: OO 


‘SUB CODE, ME NR REF SOV; 004 OTHER: 001 — 


3 ial indo ieatin heen eetennatne een eae eeteane mettnen ta enmane materia Or 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


‘ ee LonUs-65 EMT (1) /BHG(k) /EPA(sp)~2 ae ofeate)) E (b)=2/eia )a2 Polf 
» Pisl/Ps Pab-2) Ln ee eo asatE) f eye oar sect = 


|accrsston NR: AP4046343 8 /0087/64/034/010/1823/1834 | 
AUTHOR: Lominadze, D.G.; Stepanov, Ke a P 
ae 
1 


imetio field 
‘| gourcd; Zhurnal tekhnicheskoy fisiki, v.34, no.10, 1064, 1893-1834 


- || ToPIc TAGS: magnetized plasma, plasma wave, plasma beam interaction, planna oscil~: 


| epeatment is based on a dispersion equation published by K.N.Stepanov 
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TITLE; Excitation of low frequency longitudinal osoillations in a plesma - a nage! . 


+ ee 
’ 


j}lation generation. 


ABSTRACT: The authors discuss the low frequency longitudinal oscillations of a 2 
plasma in a magnetic field, and in particular their excitation by drifting electrons ; 
land by streams of ions and electrons moving parallel to the applied field. The i 3 
(ZbETP 35,1155 © 

1958). The solutions of the dispersion equation are discussed in detail before ex~- ms 
loitation of the waves is considered. Long and short wavelength oscillations are dis-- = 
tinguished; the wavelength of the former greatly exceeds the electron Larmor radius, .*. 
land that of the latter is of the order of the fon Larmor redius. The long wavelengih 
‘oscillations aredisoussed in the case when the electron teuperature greatly exceeds ~~ — 
: : t i - 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8 


fei Oe ee bree 


ERPEREEANMAC IES SAVY S UE RS LEASES Ss EC ES ee 


_L 10745-65 
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i the ion temperature and the phase velocity in the direction of the applied field is ee: 

-much greater than the ion thermal velocity and auch less than the electron thermal 

‘velocity. The short wavelength oscillations are discussed for all values of the ra-: 

| tio of the ion to the electron temperature, but for propagation nearly normally to 

lies applied field so that the phase velocity in the direction of the field is much 

less than the electron thermal velocity, These oscillations include those at fre- one 

‘ quencies near the ion Larmor frequency, mentioned by W.E.Drummond and M,N. Rosenblith - 

, (Phys .F1.5 ,1507,1962). Oscillations of all the types disaussed can be excited by . 

‘the drift of dectrons due to an external electric field or by streams of ions and 

‘electrons moving parallel to the magnetic field, provided the drift velocity or the ys 

‘stream velocity exceeds the phase velocity of the waves. The excitation of the waves | Pee 

‘by this mechanism is discussed in detail, and formulas for the logarithmic incre- oo 
me ;ments are derived for a variety of special conditions aa regards the deusity, tem - 

—— 60Ffsé“‘; iwperraature and velocity of the stream. "In conclusion, the authors express their deep _ 
; ‘gratitude to A.I.Akhiyezer for suggesting the problen, for his interest in the work ©. 

‘and for advice.” Orig.art.has: 117 formulas, 3 figures and 1 table. eg? 
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AUTHOR: Stepanov , K.N 


TITLE: Concerning the instability of ionic cyclotron waves in plasma sig N 
ae syemotron waves in plasma yi 


SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.12, 1964, 2146-2152 


TOPIC TAGS: plasma waves, plasma instability, plasma oscillation 


the plasma electrons and ions acquire elocity, there 
'may develop in the plasma a "bunch" instability, associated with excitation of 
longitudinal oscillations. It is shown that if the relative velocity u of the pla- 
sma electrons and ions is appreciably greater than the electron thermal velocity 
"Ve, there should occur excitation of both modes of the high-frequency longitudinal 
oscillations of the plasma in a magnetic field. On the other hand, when Viadu Sve 
(vy is the thermal velocity of the ions), there is excited only the lower frequency 
mode and the oscillations propagate virtually normal to the magnetic field. After 
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a general analysis, the author considers the case of excitation of oscillations of 
Q plasma consisting primarily of a mixture of two kinds of ions and the case of 
excitation of oscillations in the presence of collisions (previously neglected on 
‘ the assumption of high-temperature plasma). The instability increments are evalua- 
Y ' ted for the different cases and it is found that the increment in all the examined 
‘ gases is substantially greater than the ionic cyclotron frequency; thus, under the 
postulated conditions the plasma is inherently unstable. The last is illustrated 
‘briefly by a numerical example. Orig.art.has: 24 formulas. 
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Case of thrombosis of a choroid piexus aneurysm of the third ventricle 
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TITLE: Interaction of plasma and spin waves in ferromagnetic semi- 
_ conductors and metals — Spin weyes =? ose 


SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, - 


no. 244/T-087, 1965. 0 vzaimodeystvil plazmennykh 1 spinovykh voin 
v ferromagnitnykh poluprovodnikakh 1 metallakh, 3-18 


TOPIC TAGS: semiconductor, spin wave, ferromagnetic semiconductor, 
plasma wave, semiconductor plasma 


ABSTRACT: A study is conducted of coupled spin, plasma, and electro- 
magnetic waves in ferromagnetic semiconductors and metals at arbitrary 
wave propagation directions. The refractive indices and transmission 
regions of these ferromagnetic semiconductors and metals are deter- 
mined. Orig. art. has: 41 formulas. [Authors' abstract } [SP] 
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